We investigate the magnetic properties of the isostructural spinel-spinel interface of 
1
The oxide spinel Fe 3 O 4 is an ideal candidate for highly spin polarized electrode material to be used in spintronic applications. It has been theoretically predicted to be half metallic, and is highly attractive for applications due to its high Curie temperature (T C ) of 850K [1] . CoFe 2 O 4 has been used with Fe 3 O 4 in spin-filter junctions [4, 5] . Recently, NiMn 2 O 4 (NMO) has also been identified as an effective spin filter barrier material in Fe 3 O 4 -based magnetic junctions with perovskite counter electrodes [6] . Whereas perovskite and spinel layers have been shown to be magnetically uncoupled in these structures [6] , the magnetism near the isostructural spinel interfaces is a subject of interest. A more detailed investigation of the interfacial magnetic interactions between spinel structure materials is necessary in order to understand transport and magnetic interaction results attributed to these multilayers, as well as to optimize the use of these heterostructures for spintronic applications.
Experimental studies of Fe
In this paper, we observe magnetic properties in NiMn 2 O 4 thin film bilayers with Fe 3 O 4 not observed in either film alone. Although the NMO magnetic transition at 60K is preserved, interfacial element-specific magnetism measurements of NMO/Fe 3 O 4 bilayers show strong interfacial coupling of the Fe, Mn and Ni moments. We suggest these magnetic results can be explained by a thin interdiffused layer at the interface. 1(a) . The thick bilayer sample shows a Brillouin shape for the NMO T C of 60K; however, after reaching a minimum at 60K, the moment begins to rise with increasing temperature (Fig 1a) , uncharacteristic of the magnetic behavior observed in either individual film. This behavior is largely absent in the thin bilayer sample, although a slight discontinuity may be seen at 50K (Fig 1(b) ). Such results prompted more detailed investigation of the magnetic interactions at the interface. increase at 30K and 15K. Furthermore, at 55K, the hysteresis loop shows a slight decrease in remanent dichroism, which is consistent with the minimum moment in the SQUID data.
As the normalized Fe, Mn and Ni hysteresis loops are identical for each given temperature, this hysteresis loop behavior is seen in the Mn and Ni as a function of temperature also, but has been omitted for clarity in Fig 3. One can now discuss the apparent source of the bulk moment measurements by utilizing the element and interface specific XMCD information. First, it appears that there is significant magnetic coupling at the interface as evidenced by identical Fe, Mn and Ni hysteresis loops. However, although they are identical for a given temperature, the magnetic nature of the hysteresis loops becomes increasingly harder as the temperature is decreased through spinel at the interface that is ferrimagnetic at room temperature. Such a solid solution at the interface is reasonable as the cations of the spinel structure occupy only a small fraction of the available octahedral and tetrahedral sites of the oxygen face-centered-cubic sub-lattice, leaving ample opportunity for cation diffusion throughout the structure. 
